09>h»«mw CJP) (12) £r |£ IF & W CA) 



#^F10- 506265 

(43)^H ^10^(1998)6^230 



(51) IntCL 6 
C 1 2 N 15/09 
A 6 1 K 31/70 
39/39 



more? 

ZNA 
ABD 
ABC 
ADU 
ADY 



F I 

C 1 2 N 15/00 
A 6 1 K 31/70 
39/39 



mmt^t ^hisses* w 



ZNAA 
ABD 
ABG 
ADU 
ADY 
(± 55 H) 



m&m\zm< 





*lig¥8 -504991 


(71)ffl®A 


if ocTt- vir-r U 


(86) (22) tfiSI B 


¥f£7*f(1995) 2 3 7 B 






(85)fliW3Iffi0 


¥l*9<¥(1997) 1E160 




7^U*-^RS y-f**7 52319, 7 


(86)SS5{HS#^- 


PCT/US 9 5/0 1 5 7 0 






(87)H(S^ra#^- 


WO9 6/0 2 5 5 5 






(87)HRS&B§0 


spfi£8^(1996) 2 R 1 B 




— >h > -fe>^- 214 


(31)«5fclfcfe^#*§- 


0 8/2 7 6, 3 5 8 


(72) 


irV-if, 7-D— XA. 


(32)«5feH 


1994^7)5150 




T-f^y 52319, 7 


(33)flBfctfcfe!6S 


*H (US) 






(81)JtJ£B 


E P (AT, BE, CH, DE, 




890 


DK, ES. FR, 


GB. GR, IE, IT, LU, M 


(74)ftliA 




C, NL, PT, SE), AU. CA, JP 







(54) HMgogft] ^is«ei^-u=r^^v-^H 



(57) «»] 

# ;* ^Wfc CpG v y. ? v Or?- Y tests* u J ? ^ V' ^ 

U #^5 1 ;kftCpGSKSiK-&tC>^TSt-&L,Tfil^X 



(2) 10-506265 

I. *U :5' Xi Xz CGXs X 4 3' \zfeo'J>U< 1 ocDj«@S^J£:^tK %L&ffl 

z\z\x% cGtt, m*v3*?u*^\z\z?&mmmti&tt-$--tz>#*3 L Mkcp 

4. X4^tf i J5^>^^i/^-^h*-ea5^>, it^2^iett©^-u=f^^i/^-^ 

Ho 

5. Xi©5" W;:££^5^>3*^l/:t^F£^tf, If 2 tCfBK©^- U =f 

6. iitfffi^I CD^I/^KSBW, 5' GACGTT 3\ 5' AGCGTT 3\ 5' AACGC 
T 3*. 5' CTCGAC 3', 5' GTCGGT 3', 5' GACGTT 3\ 5' TTCGAT 3\ 5' AACGAT 

y&£zt5' atcgac z'frZfczMfrzmviznz, mim.2 izmmco^rv^^^ 

7. MtttI (DiE^^^^MsE^U3f^^l/^-^H©5'*^ct^3'*$ffi©^ 

10. ^6~^100©^^l/^-^H^-atr. ff^l — 9COVi-fn^^fB«(7)^- 
Urf^^l/^-^Ho 

II. $U6~^40©^^I/^^F^^t^, ff^l~9c7)^-rn75Hc:|B«©^-U 
=f 5? £ l/^5P Fo 



-2- 



(3) &m.W- 10-506265 

13. HfffSSW<b¥^\ 3WX-xo-;k tfny— a, u#v— a, flgSS^J: 

«$a 6 © © g q a n s Msg -r * «e> © . w i ~ 1 1 © v ^fn^c sb« © 3- u 
15. m$z?i&&?f±&* o-ovx, mm. nw^fznmttfcvmmzjz-DT^ 

12£fcte13^f2«CD3-U Klll^Offfl. 

19. MSH^SE^^flHt-fk^Hifrs^*^ IBM^tT^?., sf^18^ 

20. Mss^gE^oflHi'fk*^ mm. mm^r^-m^^miz^^x^m^ 
^ns, »^i9^fE«o^ 0 

21. s»*^i~ii^v^Tn^^§e«(7)^-u=f^^i/^^H^^>vittif^i2^ 



-3- 



(4) i&mW- 10-506265 

23. £*> 1 oco^^WbCG^^^l/^F^^-ti-^^tt^U^^^l/ 

o 

25. t!TE^*^#tt«D«tt3ftar-C**, »^24lcSB«©Mo 

26. tlTE^35*ifcJli«£T*S, W*«24^|3«<D^ffl 0 

27. MBB^^WbCG^^U^K**, 5-^^;P-> h If ^24^ 



-4- 



(5) 10-506265 

jgrjfr©SS*J 

*mA\Z&^Tn*>tlZ>W$i\^ — #Ha5£ffiWrlg"5J#^ R29-AR42556 

fg0J©ltS 

(Lerner, R. A. , W.Meinke, *«tt^D. A. Goldstein, 1971, t^thU>/^ 
©«BIBKK:*lt*lltilS'&DNAj , Proc. Natl. Acad. Sci. USA 68:1212 ; Agrawa I 
, S. K. , R. W.Wagner, P. K. McAl I ister, & «k m. Rosenberg, 1975, ra^-tTU 

s >mfc&m v > xm^mum ^=to sea: s nfciM^m « w £ *bjm 

I^^ifj , Proc. Natl. Acad. Sci. USA 72:928) . 1985¥£te, Bennetts 

ifi % dna© u >/^3*^©*g'&*«u #> f - u-t'??'-mzLtt-m\zmM-rz> z. t * 

^Us6T^bfe:T^^, ^te^fnWtre&D, S^«T*D, ^bTDNA© 
X>F1M1 — vX43cfcU^?£3l#@£"r (Bennett, R. M. , G. T. Gabor, 
tmilMerritt. 1985, l"DNA©t h^M^©^. DNA© I/t^^-i^p, 
^-U-if— ~>a >*«t^»©fE«Ll . J- Clin. Invest. 76:2182) . DN 

A£P9«K, t'j^ft+^w^^wH (odnhi, fiafnnjtgTf^o, m&m 

0, -t-UTja**«t^x^;i/^— tt#tt©«SC-C»J!aK:A0»* (Jaro 
szewski, J. W. , *5j:tfJ. S- Cohen, 1991, r7>^-fe>X*U ^y?^ 1/^- 
3=-F©lfflliSBfcD&*J , Advanced Drug Delivery Reviews 6:235 ; Akhtar, S. , Y 
.Shoji, £><WR. L. Juliano, 1992, fT V u'X ? F©£«¥ 

W^tt^i^WttSI^^II^W^ISj ; Gene Regulation: Biology of Anti 
sense RNA and DNA , R. P. Eri ckson, :fc«fctfJ. G. IzantH, Raven Press, Ltd. Ne 
w Yo 

rk, pp. 133 ; t&t>T$\Z., Zhao, Q. , T. Waldschmidt, E.Fisher, C. J. Herrera, & 
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«kl*A,M.Krieg, 1994, r-7^XfiB«iS#l:*^^BII^SWtU =f* * 
l/^F^D&^J , Blood 84:3660) » DNA£fc«ODN^ D iLZh<D VW^-Ml 
5 U - >it £ tlT& b "T > -t b T0DN^^-*5 <fc OTJ]^ D jA^?fi #-^MDNA t |W| 

fcB$l!l*ttte, B|ffl^«fc£<TiHBS^J:^)0DNmO^©i^^:^^L.fc (Krieg 
, A. M. , F. Gmel ig-Meyl ing, M. F. Gourley, W. J. Kisch, L. A. Chrisey, £3<fc£M. D. 
Steinberg, 1991, ry >;mMM\z£Z>*V zi^^sHZ V*^ 
te^i^R^o!i#14'T;$> ; 5J , Antisense Research and Development 1:161) „ 

>t*;z— T?&2> (Talmadge. J. E. , J. Adams, H. Phillips, M. Col I ins, B. Len 
z, M. Schneider, E. Schlick, R. Ruffmann, R. H. Wi I trout, A. Chi rigos, 

1985, r#u-L-u^>43^^;i/^->^^-t^D— xii^^b^nfc^ 

IM /^>-^U ^^^^©T^X^^tt^^^PSig&^J , Cancer Res. 45 
: 1058 ; Wi I trout, R. H. , R. R. Sal up, T. A. Twi I ley, 43 J; tfj. E. Talmadge, 1985, 
r^U U^^^l^^Ff: ffittc^^^papj , J. Biol. R 

esp. Mod. 4:512 ; Krown, S. E. 1986, r# ^g^&ttS-f >^-7iD 
XS^( — 7iD >-T y^r=L — U" — J , Sem. Oncol. 13:207 ; i&S 1^(3, Ewel.C 
. H. , S. J. Urba, W. C. Kopp, J.W.Smith II, R. C Steis, J. L Rossi o, D. L. Longo 
, M. J. Jones, W. CAIvord, CNLPinsky, J. M. Bever idge, K. L. McNitt, *«ktf S 
. P. Creekmore, 1992, r#>j&#fc:fefr5#y-L-U V>^^.XStS)V^^^)V 
■fe 
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©m^^i* : B6*W*«k^aE^W3&*J . Cans. Res. 52:3005) . 
XNKCDrfttftteu I FN 0#&©&&©*lca§BM§SJ:"5T&5 (Ishikawa, R. 
, C. ABiron, 1993, riFN»**«kt^-€-nfcH51-r*l»«eJfil«^fc* 

ttSSMfcJ , J- Immunol. 150:3713) „ ^t3r~>U #-XteW^7rte&^o7c<D 

KJW*ttfc«fcD. (RNAse^cfc^^^M^^-fr^fefet) #U-L-'J 
rj?*;w#^->^^;i/-b:;i/o-x-z?m^<b$nfe#U (I, C)5ffli/^^<^® 
IS*M«»a*£:£ftTV>2> (Talmadge, J. E. 6, 1985, . MS! ; Wi I trout, R. H. <=>, 
1985, hukB ; Krown, S. E. 5, 1986, ; 43«fctA Ewel, C. H. 1992, fui£) 

h>?x>-C»Q, rBlffflfla^bHTJ £B^M#3 (Feldbush, T. L. , *5«£ 
TjtZ. K. Bal las. 1985, rs-^^^h^Ty ~>>©U >**-f >#f£tt : T*5^ 
rjCBM$Mfc<D^*J , J. Immunol. 134:3204 ; & 6 Goodman, M. G. , 1986 

, rfcm&fkmz&ftzTmmi'tfi-)\'£cm&#7—>x & v-*^ y tow© 

*lfffl©^*-XA : BU>/^*tt(B lymphotropic) 1M >te> 8-;* 

Myh^7/-»tW^tt^t , J- Immunol. 136:3335) . 8- 

^liStlWh^O^Mtft^l (Feldbush, T. L , 1985, > 
T^XNKSftS*i^:SW (Koo, G.C. , M. E. Jewell, C. L. Manyak, N. H. Sigal, 
*«ttW.. S. Wicker, 1988, fZ-fu^tfT J <»CJ:57Wtfa7^7- 
»i^^P7 7-y©ffittfbJ , J. Immunol. 140:3249) , tl/T, ^ 
T.LAK^<D^I*^43ViTIL-2t*<ttf^ffl U#£ (Thompson, R. A. , K. Ba 

lias, 1990, V 7 -iLMQ Mo V. LAK£j£K:*5tt5 IL-2ap 

ffiffl£lsT(Db-*)Vt>7htf7 S S/>J , J. Immunol. 145:3524) . ^tie>COC8 
/ >»©NK^«k7jLAKii^flH4tt, -^nS) © I FNO^^^HT £ «fc 3 7? 
(Thompson, R. A. 1990, mm . *ifi> ^^f'J^AiliDIi 
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x>ttT^^>^t^V^c$nfc (Constant, P. , F. Davodeau, M -A. Peyrat, Y. 
Poquet, G-Puzo, M. Bonnevi I le, *3 £Z£l -J. Fournie, 1994, r#^y^ Ffe^ 
-f n a'^t U ^ A U ^* > H t J; 5 k h r <5 TIi©ilj , Science 264:267) 

^<-3^<7)^^J;D, &-5«©DNA#fjg*>£fc , J >/\°S££?£^T£if fttt 

>#?&£3l#jgclbfc^ ££fg^bfc (Bel I, D. A., B.Morrison, :fe<fc^P. V 
andenBygaart, 1990, r&^JfC'ftDNAM^gm , J. Clin. Invest. 85:1487) c 
iCi^C^^Ttt, «(7)DNA^^m^W-r«-t^^$rLT^^)o #Jx_ 
Messina^Wu #U (dG) • (dC):fe.£D^U (dG • dC) (D260~800bp©y 
^^'^>h^\ BiiC^UTT< b^x^Tr^^^li^rfg^bfc (Messina, 
J. P., G. S. Gilkeson, 43ct^D. S. Pisetsky, 1993, r^:fc«fct*&j&7tf>J U 
FMti^T^T, U >/^<ZM >bf h ni?OfiJ^t*t-r^DNA«iftc7)^# 
j , Cell. Immunol. 147:148) „ Tokunaga £ dG • dC#rHFN43«ktfNKfiH4£ 
mm-t&ZtZm^Vtc (Tokunaga, S. Yamamoto, 43«fctfK. Namba, 1988, l"£-jsfc 
— *^DNA, #1) (dG • dCm-T 7xn>-a/j3feJ:t^-r ^M^b, 

fllttS^S-e-, ^bTMJ»J&&£«iflJT2>j , Jpn. J. Cancer Res 
. 79:682) . ^Oct 5 ^AlW^^t* U "7— SB^UcJnAT, PisetskySteu »G 
»&i«A»«DNA^tflRl|gfeft«e!a**W^feVi3&«, **ffl©HHSEJj#<DDNAj&* 
BWagMfe<J:^M^o^'J >#fc&£Si#T5z:££*B#bfc (Messina, J. 
P., G. S. Gilkeson, *5 <fc tfD. S. Pisetsky, 1991, Wn\M\z£.2>'W7> U >AS£ 
<ZM >k>aT©TO<£>$!J$U , J. Immunol. 147:1759) . tn^Of-^A 1 * 
*«©ii*T?)a:VifiX*K:«k*t>© , T?^Vii:i-ntf, ;m6><2 Effete, STODNA 
0»3e©«ifi*fcttffiO«H±35«, JHBMDNAS:, B«ffb^hU^-b#5J; 
OtbTl^^t^/TtUTl^. ^ADNAlB^JcDW^g^cfcD, 
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(Yamamoto, S. , T. Yamamoto, T. Kataoka, E. Kuramoto, 0. Yano, $$£Z$T. Tokuna 
ga, 1992, r^^-u=f^^l/^F^43^^5*#©/1'J>Ha-A@B^, INF 

^ii^n^J , J. Immunol. 148:4072 ; Kuramoto, E. , 0. Yano, Y. Kimura, M. Bab 
a, T. Makino, S. Yamamoto, T. Yamamoto, T. Kataoka, 43 J;tXT. Tokunaga, 1992, 

n. J. Cancer Res. 83:1128, &<fcUWN#WtBSi> £^#^-0 468 520^) » 

V><^<Z)*X*D^x-M^£f|iODN#\ -f >tf bn£fcte-f >ti#-e(DB 
Mfi*!ail i &BI*T*^i56 J «#$^T.TVi* (Tanaka, T. , C. C. Chu, fei«I.E.Pa 
ul, 1992, T| T 2b4 J cDie^JCffiffiW^T>^-fe>X^-U =f^^7l/^-^H^\ r2b 

^mm^ife^ti^ittD^-ti:, BfflMmherfc&mmv. fbtM^oyu^ 

^*ffi*-f^J , J. Exp. Med. 175:597 ; Branda, R. F. , A. L Moore, L.Mathews, 
J. J. McCormack, £>&tfG. Zon, 1993, l"HIV-1 ©revatfcT^fBMtfJ&T >3Hz > 
Klcfc^&^jMSSU , Biochem. Pharmacol. 45:2037 ; Mclntyre, K. W. 
, K. Lombard-Gi I looly, J.R.Perez, C. Kunsch, U. M Sarmiento, J. D. Larigan, K 
.T. Landreth, 45ctt;R. Narayanan, 1993, r^H^NF- k 0 T65©P^^=i F >\z 

^-r-5-ti>x*x^a^^-x- h^u zf*^ w*?- Yifi, wzmmmufusmm 

£3l^®£t\l , Antisense Res. Develop. 3:309 ; fcZZtlz, Pisetsky, D. S. , 
fccfctM). F. Reich, 1993, ri^^x jl/^x ^ ^^iZti^^T >^ J t>7,^'\±^ 
•t%> *X * u b ^ U zf5? t> VHr^ H \z i £ t 7, U >/1^^mco» J 
, Life Science 54:101) . ilti^cD^'&te, ^n6©0DN©^^i^BJb#^ C 

n ^ (dodn^^s ^iio^wt^- 7 t)^a©iH^jx u ;* > h ^ 

o 

^¥BT(DCREB/ATF^ t g U -fe^lti^fe^^tl^ (ZMgf'J 
cAMPJ&^xl/* > h^-g-^ >/^K (CREB) * .fctfEH&ffcteTO 1 ? (ATF) , "f & 
t)^e¥S^CDCREB/ATF^T5 U-«> lSl/T^It^g?lf ©^7XTab 
0, : £<D5'£<DU<D*>rt— !l*W0iu«^n- >ffc2nTV*3 (de Groot 
, R. P. , *5j;tfP. Sassone-Corsi, r»fc^g^©*;i^>K: J;£f|jiJiP : M^Tt^ 
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Mol. Endocrin. 7:145, 1 993 ; Lee. K. A. W. , *5 Masson, rcREB&itPe© 
lIDStCct^^llliiJ , Biochira. Biophys. Acta 1174:221, 1993) . Z.tl 
^teT^T. SEKtelftW/cK ^y-Jyn- (bZ i p) 2 ?7,(D5>>n!7mzm'tZ> 

£ *l£ ;* > A'-iS «fc DmdRNAX 7° 7 -f *> > ^©HfflS tt«ft^S S «fc "5 T & £ 
o MhK/^>©f^7 7l/>vtJ^-/7^y>^> 4#5t<Z)CREB/ATF^ 

< ©CREB/ATF*>/1*S#tf>r ;UXtt*K^&flH£fcW**#* ^tt FjW 

$ & v> < -^<dx -r -> > y^m#:«ia*'i4-e & s . creb/atf * > a ^ sra 

, cAMP^Xl/^>h (CRE) ^l/T^^^-SfcaAfO^T-ttTD 
NASA'S- U#5„ CRE<3DH>-fe>1fX^«. ^M^MblB^GACGTCT^ (Cp 
G^^^;Hb$nTV^Jl-&lC«, Sjg-a-*^< StlS) (Iguchi-Ariga, S. M. M. 
, *5«ktfW. Schaffner. r c AMP^'l4x>/\>+f— /yn^-^-I^>JTGACGTCA<7) 
CpG<Z>*^;Wb#*, ^©B^O&^.fctflte^fSttffcSfcX , Genes & 

Develop, 3:612, 1989) = 

CRE<7>fc^gttte, B»JfiflHkft©rafci«ijn-r* (Xie, H. T. C. Chi les, *3«fctfT 
. L Rothstein, rB«lfi©*®lgU"fe^ — £^Lifc:CREBfiH4©R>*J , J. Immu 
nol. 151:880, 1993) . CREB/ATF^ >A^St«U CRE UTlt©*^ (^32 

^mn^a^^^tf ) ©sssE^isss-r s «t -5 t & * . z.<dxo isms? t. 

UTH OT^#tf 6tl^> : fos, jun B, Rb-K IL-6, IL-1 (Tsukada 

, J. , K. Saito, W. R. Waterman, A. C. Webb, fecktfP. E. Auron, r(s^HTNF-IL6*5 
£OTEBte, kh7'n^ >^-o< *>1 0fcfc^fc:^*;fc»©&3«Ha£K 
lif^J , Mol. Cell. Biol. 14:7285, 1994 ; Gray, a D. , 0. NL Hernandez, D. H 
ebel, M-Root, J. M. Pow-Sang, Wi ckstrom, I"*- F^TJc&^Tc-Ha 

-r&s7t>^iS->\z£r>mmzn&mMf&&<D7>?-±>Z.mmmi , Cancer 
Res. 55:577, 1993) , I FN- 3 (Du, W. , %>&ZfT. Maniatis rATF/CREB^BMi^ 
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(11) #Sf 1 0-50 62 6 5 

Proc. Natl. Acad. Sci. USA 89:2150, 1992) , TGF- j3 1 (As i edu, C. K. , L Scot 
t, R. K. Assoian, *5«fctfH Ehrl ich. rfc MGF-B1»fc^T^iS^1»te^<9AP 

-1/CREB37>/N°^K43J;milDBPCO|g-g-j , Biochim. Biophys. Acta 1219:55, 199 
4) , TGF-3 2. t7?X\ \ MHC (Cox, P. M. , :fc«ktfC. R. Goding, rATF/CREB^^E 
T—7tiK MHC^XII DRa^ , n ; E-^-©S#«t^5giS43«fc^SV-40 T-taM 
t«k*«14'fkfc^St$nsj , Nucl. Acids Res. 20:4881, 1992) , E-feI/^7 
GM-CSF, CD-8a, £»«5fl I g a jefitWtfcJte^ TCR VjSitfc^ i3«ktf 
^^^flS^CJaJiC (Huang, D. , P. M. Shipman-Appasamy, D. J. Orten, S. H. Hinr ichs, 
■fccfcLM/L B. Prystowsky, rja«iaBJfi«fiiJBate?-oyn^E— ^— ffitttt, 
-D^f^>2-»U >^3»CDR»ttCREHe-&^>/ , ?^Hfc:HairSJ , Mol. 
Cell. Biol. 14:4233, 1994) . cAMP^gS^bfeffi^k^iO^T, CREB«£fc 
, fflliai^Ca +t «ft©^b^-rsfe^«rSli^b^^ (Sheng, M. , G. McFadden 
, 43 J: XM E. Green berg, rgt©#Stt-fk*«k^*;P^'>A*«fea|CH ; f : CREB©U > 
&fc£:fr-r£c-fos£^£SHrr£J , Neuron 4:571, 1990) . 
CREB/ATF^ >/\° J5 K: «k £ fte^tt-fb & tt £ ^ > A 27 ff - ^ ^ R*BSf£ 

?£tt<bte> yofO+t- tfA(PKA) (Cintt, CREB 3 4 1 ^rser 1 3 3 ~C U >fi£'fb-b 
, ^n^«jfi27a-Mk$n/t^>/^27KCBP^^-&^-B:^) (Kwo 
k, R. P. S. , J. R. Lundblad, J. C. Chr i via, J.P.Richards, H. P. Bachinger, R. G. Br 
ennan, S. G. E. Roberts, M. R. Green, * <fc UR. H. Goodman, >A°27ffCBPte, 
te^HTCREB©nT27^^— ^— T^^J , Nature, 370:223, 1994 ; Arias, J. 
, A. S.Alberts, P. Br indie, F. X. Claret, T. Smea, M.Karin, J. Feramisco, &cfc 
tfllMontminy, rcAMP&cfctfV-f h^^JfcfiFttiteTOfiHtftKJu ^jKD&H 
fl;ft#-T5J , Nature, 370:226, 1994) „ CBPte, ^SHW^fe^Hf 
T&3TFIIB<hfflSf£JBbTiifc^£if*£-fr£o CREBte£fc, dTAFII 110> TATA 

§$ntt^ (Ferreri.K. , G. Gill, fe^lAIL Montminy, r c AMPpgi5te^HTCRE 
Bfeiu TFIID«^fleG>5*£*BStfUS"r«J . Proc. Natl. Acad. Sci. USA 91:12 
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(12) ^¥1 0-5 0 6 2 6 5 

10, 1994) o cneofBSffUBfctJnA.T, CREB/ATF^>/1^K«, i&(Dm$k<Dm 

(Hoeff ler, J. P. . J. W. Lustbader, $5<£lZ$C. -Y. Chen, 

^B^Wl^J , Mo I. Endocrinol. 5:256, 1991) . LfrU ineoffiM 

©^BP»K:oViTO^«I^M3tttttftl6nTV^Vi. CREBte, If, 

— $fctt^<^(Dfili©^>/ti'S(!:©^fO^'fY- <Z>V>T*l>fr<hUTDNA£: 

fSte-fb-r^ (Krajewski, W. , 43«fctfK. A. W. Lee, r^tt^H^CREBO^y 
0§##te, *j£tt7^3 1 '*-*-£bT«frr*J , Mol. Cell. Biol. 14:7204 
, 1994) o 

IBtett^©liaSK:*W**3l^:aftl©JaA^fc, CREB/ATF^ >A°^|f#^<o 
j5>©J£SH4£>f ;i/X43«fctf U h UO-J )V7> (dne>tt^-< ;i/^tt«S4fcCREB/ATP 

«\ U-'T h^^D^^^XBP^yp^— ^— (ni?LK)^co*fe^^J^5£^n©^a 
^-®lo)H ^Dt- ^— «flBfc^-C**1l3tf— <7)CRE£-a-tr (Chan 
g, Y. -N. , S. Crawford, J. Stall, D.R.Rawlins, K. -T. Jeang, *5 S. Hayward 

1/^ >KCOM^tbTiltg-r^J , J- Virol. 64:264, 1990) „ 7 t J t> 4 frT* 
<D'j>U<h%^<~Dfr\^ CREB/ATF^>/t^M, ATF-2(^n«, E1AM^'I43S^ 

f£mk&mir?z>)v>wMfc£iY^ >^<D&&izmm-rz> (Liu, f. , *imn 

Green, mtzZMmmMf&ifr F ;* -f > t ©ffiS^fl! Lfc 7^ J V 4 JVXE1 a 
Hi-Syp^-^-mj , Nature 368:520, 1994) . E1A#CREB*g^* >A° 
^KCBP£^T&^£t>^i>££*lTt/^ (Arany, Z. , W. R. Sellers, D. M. Living 
ston, *5«ktfH Eckner, rE1A^p300££tfCREB#^CBP«, 37^^-^- 
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(13) HST1 0-5 0 6 2 6 5 

©§#7 7 5 U— fcJRTSj , Cell 77:799, 1994) . hhTlMiiMtf 
l^m^'lt^^^l^^^Tl/ hD7-fJVXT$i5 t M U >/1Sfctt«>-< )V7,-\ (H 
TLV-I) ^KlcCREB/ATF^W^g^i&MtT^o Z\(D^lz\t, Uhu 
f4)^\t^yn^m^M^rr^o TaxteU CREB/ATF^>/^K«§'&U Z. 
tl e> ^^cd®^-©^^^-^^ 6HTLVS^X >/\ >+h- F*J K:*?£ET£ Sfc £ 

DNA1HM(G-*5J;^C- U v^E#lfcB*grr*) ^£l?77ftttttT£ (Paca-Uccaral 
ertkun, S. , L. -J. Zhao, N. Adya, J.V.Cross, B. R. foil I en, I.M.Boros, £>£Z£C 
-Z. Giam, rthWJ >ni&&&4)V7> I Mfe^T^^— ^— Tax^MUT 
SSS[Jc:jS^tt©DNAxl/^>h©-r>tfhO"r©®^J , Mol. Cell. Biol. 14:4 
56, 1994 ; Adya, N. , L. -J. Zhao, W.Huang, I. Boros, %>&T$Z. -1. Glam, Hax^ 
«fc SCREB©DNA&8fc#S1£ CREB©§#DNA^-£r H ;* -f >ifi^cD282~284 

{£(DAIa-Ala-Arg«h(Dfflaf£fflfr££U&j , Proc. Natl. Acad. Sci. USA 91:56 
42, 1994) . 

^M^WtS' h x>-^7^> (CpG) * i/^-^- F&$tf»*«© 
5 ' Xi X2 CGX3 X4 3 ' 

Z\ZT\ C&itfGte, ^M^JWtT&t) ; Xi , X2 , Xs *«tm4 2? H 
; ^UTGCGhU^^W-^HSS^JIi, 5' *5 £ZtZ' m&teMVi&mz *> 
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(14) ^¥1 0- 5 0 6 2 6 5 

mmmtmznnz. xi x 2 a*^* ^ kgpa* itf/s&ttxs x 4 * u 

H (**>» £b< W:TpC£fcteTpT) ftft*!l*»tt©J«^:*«»B 
$ tlfco 3 >-fe >1tX 7 Xi X 2 CGXa X4 5fc«STT \Z£D 9cftZtlZ>m£> \Z 

jfr^fflJ!§<£^§tt£^*£-frfc^ wnoW^it^WM (ablative chemotherapy 
;WfcCpG^;*^l/^5PKIE?iJ£"a^ fcT, ^M^HbCpG^W* U zf^ tr V* 
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(15) #Sf 1 0-5 0 6 2 6 5 

5' GCGXnGCG 3' 
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(16) 10-506265 

=^->U^-X) fc^trSH 1 ) SmSTTSo *gMB»fc*ViTfflVi^n*J:'5fc» 
^-^Utf^U^F (ODN) ©^^f*t5» ffi§§ r^-g^^l/^Fj 

S ttx > K * * 1/ 7 — tf J: 3 £ lt« WittT tb Z> * U =f * 9 Vtt Y 

1/ X — If ftffi iZtt b Til m \Z m&T* $> Z> ZL £ Am £ tlT V o 

£fcte rcpG ODNj tt, ^Tx^^l^^FSB^JSr^ -^bT 
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(17) 1 0-5 0 6 2 6 5 

5' X1X2CGX3X4 3' 

; ^UTGCGFU^l/^ FWJteu 5" 43 £^3' ^^fe^cM^fe 

o 

^FT^5. $f^b^lOOHM^^43V^T«> XiXzte^;Z^l^5FFGpA 

X1 Xz CGXa X4 m- *S8fC*^TTK:«fc05feff$ns. #^$f^b</^>-fe>itX@S 
TGACGTT£fcteTGACGTCT&£ 0 

F\ £fcte^fP;WfcCpGi^ ^ 1/^-^ F Sttl* U =f ^ ^ F £«i*-f £<> 

T-£>3t^\ #M^;WfcCpGi^ ^ var'f- FWJ<7M^b 9 (Cp^MfcCpG^;* ^ V* 
5PFie^J£^^ foT, ^M^WfcCpG^W^U^^l/^Ft^^^ 

bv^^;HbCpG«, 5'-^;i->F->>T:£>£ 0 
r^ia#^-uzf^^i/^^Fj £7c« r^ia#CpG^w^-u=f^^ 1/^-5^ 

Fj \Z. )V^^rc\Zmm^^mT<DfBi^^mvm^^^^^U^ 
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(18) #$¥1 0-50 6 265 

5' GCGXnGCG 3' 

Z\Z.TI\ XS^^^fHT*^0 ; n 0 ~50©ttSHTr&2>. ff^bt^JfilB 
b<Kt8~401«#©1MX©t8H^&£. ^Sntt'J^i'UtfH ( 

WJ>Fo— AB^lJ tt, »f^H«(-r^:^*», ABCDEE'D'C'B'A' CDJ:-5/j: 
6E?!k ££TA&£rM' tt, ffi^<7)Watson-Cr ickmS#£ff£/£U#^XT*&£) 

o 

$nfc) to ^Mt^. sw^©^ «w*Hjfi(M^t« 
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(19) #S¥1 0-5 0 62 6 5 

tuizm ^moimm. u^zs\zmo)^>m^^zsmm). &z>^fe. v^^m 

HIV, 'Ml/^TJ, Jl®(#J*J;£, Candida sp. ) , mM^f^^^ (Mtl& 
, Leishmania, Toxoplasma) fc«t £ ^5fefiE£3&9 Bfc< £ £7^W/BT££^£fc 

ifc-lm)*Wf ^>n^o 

r*£ifc#:j te, t t^S? 

^-5<h, K^iitt, 24© rzi>hD— ;ki ( rr>^-ti>xj odn©/\°t- 
±>xm^mvm^z\L^m^nr^ (UGenBanktu* hznzmm®) 

AS £ ffl V> xm 6> tlfc. d © Z. £ fct U tf^M (LPS) tci:^ F§Sfe#JB!C E t & 0 # 3 
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(20) 10-506265 

b tz ^IB^'J^E^— 7 £"atf % M<D# T >-3Hz > X ;* # — X A t «t -o X ZL tl b 4 

© ra>hn-;ki (0DNl:feJ;tf2) rx>?Hz>xj tbTS6§t^b 
fc2o (ODN 3D43cfc£/3M ; Kr i eg, A. M. , J. Immunol. 143:2448 (1989) ) tttSZ. 

tflgM#»££ts*bfc ; tt^MKHu $ffl©S«tt> Crtz?XZU 
<»T3^£K:«fcDif*L#fc(^l ;0DN2£2aK:, £fc«3D£3Da:fc«fc;tf3Db 

pTtE^tt'ft^fl^e^^^ofeo 
CpG^^^l/^-^H^M$n^^(^l ; ODNI^rlatd ; 3D?:3DctC ; 3M£3Ma 
; &£m&4di\Zltm<DZ:£.). S&tt, CpG> ? ^^l/^F<Z)>'h>'>^5-^ 
?JVyhy>Tii$nfc^(Sl ; ODN 1b, 2b, 2c, 3Dd, Kte, 

>#*^;WtSn&*'&K:WU ODNf£tt^^bft^ofc(ODN 1c, 2d, 3De, 43 

ct^3Mc) 0 cnecf-^tcfct), cpg^-7^, BMM&ft&ik-rz* ODN Id 
z\n^<Dmmz^x, cpGv^^i^^k^^t^^*^, oDNtsissn 
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(21) 4f ^¥ 10-506265 

CD3' If 'J5^>(ffit<H TpT^fcteTpC^^l/^F) KUBSrTSCpG^e. 

, $«s&«£nfc (ftAH ODN 2^2eH ; 3M^3Md^tt^(7)^<h) ^\ d©^E? 
-^^^tf^^S^^OSiJ^^^bfc^J^^ ODN 3D^:3Df ; 4 £4tk 4c*5 

fr-DTz(M?L^ ODN 1£1 ; 3D£3DgK ; 3M^3MetcJtiiCD £ t) . 

N 4e)o ^$tlfc48cD8m*0DN(D^*., PI£Snfc*fe*J*te©BMttTCAACG 
TT (ODN 4) ~Cfo-ofz.o Z.(Dm?m, SSffiStt© rA*U>Fn-Aj AACGTT^^ 

i^mzG^mdH^m±vrcmm^-rz. ^m^r^nr^ mw<D2-D^M 
m&o)5-3<Dx? i/^mig'&^x^n^x- b^tf^n wsodn 1585 

(5' GGGGTCAACGTTCAGGGGGG 3' (IB^"J#-^ : Mffi©10O>G#10©ATMI$ 
nT^*££EW*ODN 1585£I^CBE?iJ£WT50DN 1638lc«k 0^*$tlfev> 

G^SrWT^^CpG^E^ 1 — 7^WS^V^0DN?r1638t^fc^iPUTt>, H?SOit 

Wit?-? fcififiltS^fctt (W AH ODN 4b, 4c) > 5'*^^TpCv?^^ 
H ^WT^> 6 U > Hn-A^M© 8 4^0DNfe ^Tcf^^h 

ofc. 5'*a®fllO^^WfKH M^ii!>$tfc(«il^H ODN 4f ; 16 

, 5" ^ i/tf F©^25i«t^t:« TOt^ofc (WAH ODN 4g) . A 
U >KP— A©ft*fc«kO 8S^0DNt'*ttS3aj«[*^O^nfc(^AH ODN 
4h) fr\ ct 0 S^ODMCteA" U > H P-Alii^StSft^o fc* 
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(22) 



»S¥ 10-506265 



& 1: B»*flTV : ' P wi'*tK , #J* 



1 ( W * 5 2) GCTWSACGTTWttGl 6.1 ± 0.8 17.9 ± 3.6 

la($L5'J*-§- 3) T 1.2 ±0.2 1.7 ±05 

IbtffiM** 4) 2 ^. 1.2 ±0.1 1.8 ±0.0 

lc(gtrJ"fc^- 5) _....2.. 10.3 ±4.4 9.5 ±1.8 

ld(&W-f§ 6) .aw*c. 13.0 ±Z3 18.3 ±7.5 

2(§e$M*§7) ATGGAAGGTCCXG£gT7 CI C 2.9 ± 0.2 13.6±2.0 

2alBtM*-S-«) ..ccrc^e..^ 7.710.8 24.2±3.2 

2b(K^J**9) ..z..ctc.zg..z 1.6 ±03 2.8 + 2.2 

2c(Se^J^dlO) ..z..ctc.^s.._ 3.1 ±0.6 7.3 ±1.4 

2d< g^jiSS 11) ..c^.cTC.Ji r.. 7.4±!4 27.7±5.4 

2e 12) K~ 5.6 ±2.0 ND 

3D(g?£J fi$ 13) CAEA\nJCTCGACCTrcc^T 4.9 ± 03 19.9 ±3.6 

3Da(gerj#^ 14) 6.6±1.5 33.9±6.8 

3Db(ge^J$:§ 15) ~..SL* -fi-. 10.1±2.8 25.4±0.8 

3Dc(§£*U«3 16) ...c.a l.O±0.1 1.2±0.5 

3Dd(&^j^-S 17) 2 1.2±0.2 1.0±0.4 

3De(ge^J1|-| 18) ~ z 4.4±U2 18.8±4.4 

3Df(6£?'J 19) i.6±0.i 7.7±0.4 

3Dg ( g^Q t "5 20) ^..cccaot.. 6.1 ±1.5 18.6 ±1.5 

3M( SSfV^f 21) TCCATGTCGcrrcCTGXTCCT 4.1 ± 0.2 23.2±4.9 

3Mal ge50«i 22) cr 0.9±0.I 1.8±0.5 

3Mb(&LS'J^ 23) ' Z 1J±03 1.5±0.6 

3Mc(gP««* 24) ^..2 5.4±1.5 8.5±2.6 

3Md(@r$\J*^ 25) 17219.4 ND 

3Me(SS5'J^-§ 26) ^ c..A. 3.6±0.2 14.2±5.2 
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(23) 



4$^sp 10-506265 



4 


TCXXCGTT 


6.1 ±1.4 


19.2 ±5.2 


4b 


6C. 


1.1 ±0.2 


1,5 ±1.1 


4b 


. . .CCfiC. 


4.5 .±0.2 


9.6 ±3.4 


dm. 


. . . TCQA. 






4d 




1.3 ±0.2 


ND 


4c 




13 + 0.2 


1.1 ±05 


4f 


C, . 


3.9 ±1.4 


ND 


4g 


. CT 


1.4 ± 0.3 


ND 


4h 


^.C 


1.2 ±0.2 


ND 


LPS 




7.* ±2-5 


4.8 ±1.0 



aMSs/wxu immmznm&Mtbzt, *\iw*s>w.QiLwt-?'v\z2m 

„ CpG-ODNKL 95X*jB^LSB*Blia©IIHM»iJiff*il3lb/t:(*2). ^o-+h 

m 
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(24) 10-506265 

\$mzfoskVmx$>K>> Percol \Z}mx<Dftmiz£QmM2nr£BMifo<Dftfe{k 



97.6 Z4 0.02 

ODN la 95.2 4.8 0.04 

ODN Id 2.7 74.4 22.9 

ODN 3Db 3.5 76.4 20.1 

LPS (30 fig/ml) 17J 70.S 12.2 



, 2 A©«ttu >/^t&&ikffi (cll) jft#^5»&nfc*«jiiL¥»iBiia (pbmo t 

>^Oa*f'«tOS>J^bfc). U**U tKX^d^^-x— h&ffiiCpG ODN 3Md(@H 

seic, cLLj&#**©aiifi»i«awfctt*it«[ttT?»o, u©^t«©ft 

fe*a©B«fflJiat5|c(M^.^ WEH 1-231) d^i^tl, ialgM^^^^n^cotaJ^ 
(D^;|S^^UTi^9fiffiJh*5it^/Sfe«T# 1 — ->X£^*3 (Ja 
kway, J. P. rjrL^//nyj>, U #^tt*«ktWB©*Mtt£*K: B U 
>A"JBM«HI-231©ii?i^liii5j , J. Immunol. 137:2225 (1986) ; Tsubata, 

t. , j.wu, *3cfcm.Honjo, mmu^7?-t&m\z&DmmzntcBfflm7tfh 

—is7>ifi* CD40^^bfcTlfflfia->^;KCckD^n^^Sn^j , Nature 364:6 
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(25) 10-506265 

45(1993)) o WEHI-231»«> $51©$»(^J^.H LPS)KlJ:0, 43J:^CD40 
#*5P;Mt:CpG 0DNcD^^^^ctp+^^M-r?)fcJ6t, -Ot'hnfeck 

OH* >fcr#T?©iM h^-r>*ckr/ypx^^^>v ? ><Di/^;u^ii^fc 0 lps 

ttegfrO, CpG ODNte. ffi^-7^D^T-^^-7°DX^^^>^>PGE2CDte 

l^Tfc, CpG ODNcDBje.^i^a^^^ttii^^tlTi^^feo -f>tf#£fc«^: 
»l*l:*^T> KTFtfM >^-o-T^XIL-2. IL-3, IL-4£fctelL-10) <7) 

I$Bimtck^.lL-12*3i^-r >^-^xo>r (IFN-r) (D^m.(Dm±^^rz, 

CpG > T ij» £ 3 I # ^ £ b # £ if -5 £ ikfe-T £ #> \z 

, PBS£fete*X*n5P^x-KpG£fc«#CpG 0DN£, 33mg/kg (33500 ^ g/^ 

^ k ct d , z: <d m m t © *x * □ ^ ^- x- h ^24B# m £ D P*l \Zt> Tc D fl$8lia 
& 43 v i t & 1 o u g/g<D u ^ )v (* bj§ £ffl» £ f 2«<z> -f > tf h n -e © wsfc a> 5 * 

n**^«**5Hrt) (Agrawal, S. 6. (1991) Proc. Na 

tl. Acad. Sci. USA 91:7595) . 3fi70-^ h^h'J-^ffl^TBiM 
?S^k^-^-Ly-6A/E. Bla-1*5«fctf^7*ll MHCOfSSEfc^T, fcStffcSH 

^^zy>^m^x^n^(D^f^mm\z^^x. 0DNa*f©24Btr^m^^ r >xs* 
©»K«ja*w<fc. siwffittftT-^-t^Toxi^. cpg oumm^^ 
x&m<DBmmiz&\,*xmMKLMtn\stt&* pbs^^^cpg oDNaw^^xs* 

m\z. pbss^«^cpg odmm^T.tit^vx, &&?\\3 L s.z?>mr)&fr&2 
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(26) 10-506265 

jfiLm^43tt^>*X^^xx^;i/ODN0^«. 3' -x^ y ^ /7 1/7- tf^ct r> « 
©5' fi^^&J:?/ 5 -D(DV mm*&frtf^ c^CpG ODMC J; ^^fiM^I^rT^ 

t^^ffofeo ^3 ki^k-t^k:, cpg odn ite^mDAhmzmmzntcmm 

o 

& 3: Cf^ fi^f is* + r CopN; i=r* N lO* f£ <n 

%YAC-l^ft^i£lff * %2C11 ****** 

ODN 50:1 100:1 50:1 100:1 

*fc<- -l.i -1.4 15.3 16.6 

1 16.1 24.5 38.7 47.2 

3Dd 17.1 27.0 37.0 40.0 

3% CpGODN -1.6 -1.7 14.8 15.4 

ODN (CpG^-7 £tc\ZM(DfflttXO 5> h ->>^5-^5 L ;l/5> h ->>-C»££n 

;0DN 1c, 2f, 3De, £$J;0:3Mc) 0 L^U CpGi^ ^ l/:T5P FJ^£)-> }->><£> 
*^;WbTi3u M#14tt^^nfc(«l ;0DN 1d. 2d, 3Df> 33<£OT/ld) . 
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(27) 10-506265 

lUfc'Snfc. ^frWfctt, CpG 0DN©5'*30:^/^fctt3'*«i}43J:^-?-Ojfi^ 
fcGCGd^^S^M^CpGW— 7 SUPAS 11 1 0 , ^©CpG^— 7 fcl<fc 
SJim©$fl**«HIK^ia#Snfc. GCG^-^&tt^bi^GD^JWb^ 

fcttflaifett, ^©if^»^o jfsuviCpGW— 7^e»ns«kot>"r-r» 

0DN+CDGCG ; E^--7« j en@#^{S^T< hi?i>ft^^TS. 

^©Mlg^y^-^bTB«^hU^--r^*n;m<t«^D, CpG-OD 

£j£<£VvrnfcBf2»b&^o7Co CpG^E^-^^fiET^fctt^ffiTtfOFITC-jS 
^•ODN^rfflV^^n— 9--f h U— ^> Zhao, Q<=> (Antisense Research and De 
velopment 3:53-66 (1993)) KlfBSttf) J;? KbTfr o7c„ ^ntckO, ^F-fiB^cfii 
*ffllfiBl03&*, ««Hi:fe«fcZMfiftirafc#^3n;fc:. CpG OD 

-Xtfctt7t^>3-hSnfc^h U JIIL±^@^b$nfet:^>{bODNfe|W| 
#-7Jfeofe„ FITC*7c«tf^^>COV^-rn^i:^$n7cCpG ODN«, ^±fS.^ 

Mjg^CpG^E^-7 (TGACGTT/C) te> CRE (it-f ^ ij y £7AMPJ£#XU* > H tm 
CpG ODN^-f »*$?x fTOfc* *ife©CpG^*^;Wb£n7c 

CREB©CRE'MBJ|g£-tt£:<£n*. ftii^lSy7 h T y-fe-f * 

CpG ODN(l*m)^B«CREB/ATF^>/^S©^n^>(D®^cD^^ 
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(28) «r 10-506265 

, CpG^-^-aif 1 *mODN«CREB©^©^^^O^^tM^b#^d^ 

CpG 0DN#&S«©&5£"e 1 ^-t© B ^fflflSCREB/ATF^ >A°^M £ffi51«UHT £ 

. 0DNCD3' *3<fctf/£fcte5' WiaififtOGCGE^SfcttttW^^SICpG*^-^© 
ftmz&K>. |^£*L#S«kS^CREB/ATF*>/t*« 

Ig) m^Mm-t^^ t*««ftSnTl^#, nifLI&^jDNAKt^fUfc:^ (Messin 
a.J.P. J. Immunol. 147:1759(1991)) „ £ fcfc^KW 3 fcBtt©^* 

< $n5^t*«i^fc*$nfc) K«k?>, cpG©2KSi©jSVi^aeaDNAt«j;SBaBiia 

Aft£#ftT5#M^;WfcCpGS^ ^ Vtt STODNA©M»2&*©ISlH££: 

a ftlfr W (3 tt, CpGW— 7t.fcse jftLi£?S1£'ft; f~<£^ Tfi&ViW * *> — X A 
^Stl, CintiD, m±DNA£SfflffiDNA£^B'J£n#<5<£-3T<&£ 0 
DNAte, ^(DCpG^S'J^^^^^Hb^^HbTU WSJfc?£te'ffc£«<hAy£^»b 

s 51 #e -to cpG^s§«irtjM x* - 3 b auajstt-fk t &«&-r « 
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(29) 10-506265 

lfM7;*Jl/75^ (S. L. BeaucagefeitfM. H. Caruthers, (1981) Tet. 
Let. 22:1859) ;5?^l/^->F H-*X4^— b?£ (Garegg^, (1986) Tet. Le 
t. 27:4051-4054 ; Froehler^, (1986) Nucl. Acid. Res. 14:5399-5407 ; Gareg 
ge>, (1986) Tet. Let. 27:4055-4058 ; Gaff ney 6, (1988) Tet. Let. 29:2619- 
2622) o ZLtlZ<D{t¥RJ&\Z* m*<D^fR<n&&ifc*V3z&Utt\ i &j£fflZ. 

six, i^y5?^u7-fSfc»i> tt&m-t^&M &m^x 

, n^oy^BMm m ^VAit «cdna) nn s . 

, x> H^^l^T— tf&itfx^v;*^ 1/7- ftffizttlsTUM&im 
1ST* So *U^5C^U^K©^^b«, 3jN^7i— h#4&"r©^fil|iJc«fcOB 

}C*3ViT48B#F^©^#¥Mffi^*"rS^i:^b, fbtf n^AH>t^T© 
jgffl^Wffl _ e^0#S^i: ; £^i^-r ; 5 (Agrawal, S. (1991) Proc. Natl. Aca 
d. Sci. USA 88:7595) . afc^jfrn^-x— MS> *7*JP75T-hSfcliH 

-;i/43ck^T;W^X^^-h^ (F>JAte\ fltf^m 469. 863^;:sB*£<Z) 

$H*, ^a#I^5, 023, 243^fe=kUWN£mfg092, 574#Klia*a>«fc'5K:bTT 

m<Dm^fe&fft&£ZtM&<Dfrm3i&&ftm.-£nT^Z> (Uhlmann, E. &£Z*Pey 
man. A. (1990) Chem. Rev. 90:544 ; Goodchi Id, J. (1990) Biocon jugate Chem. 
1:165) o 
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(30) 10-506265 

, &cktfN-X 5? S (2- 1! U WWtt) 7u h (SPDP) ) 

tt tf n v - A \z ti £ tx# £ . 

u str * a «7 ^ ^ > 1 n# t c & # $ n s . 
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(31) #$¥1 0-5 0 62 6 5 

o 

^- U zf ^ ^ F $irc\tt U =f 5? ? H -7°n— K^fc^ccK > 
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(32) <8^¥ 10-506265 

X 

JUte, mWfy A^^CpGv 5 ^^ K^*^$n^:V^ t (underrepresent 
at ion), ^©^^^> ? 5f^k^H + tc:#«E-rS'>bv'>©/£KH©^ 

^ MK&> ?§£DNA £ SHKDNA t £ KBU U»S*«EI»» * * — X A ©#«E CiOi 

^K#Lfc^£<SiS^fcV>. Lj6>U ^M^WfcCpGW-^^trjMD 

mmt^^mzwn^o z\<Dmm^mmtmm^ T»iiaft#susc«r»WBtt 
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(33) 10-506265 

aBffiDNAtio h«j^f-$n*aBRjsttB»ffliiafc»2©sttfls^^;i' 

jfcttMTCfc*. MM** eB*«E«lAT*<&^#tttC«tt3ft0lrtt, (i)ifCDNAta 
#©M£l;:«fcD#f£-sft*e>n ; (i i)DNA*5P;i/h^>^7ai^--t:2:|5&#T£Pt 
tltiDi^n (Cornacchia, E. J. e>, J. Clin. Invest. 92:38(1993)) ; -t 
UT, (iiiJDNA^^WbW^^^rtfe^o (Richardson, B. L Arth. Rheum 3 
5:647(1992)) . .©iiti ^i<tfcMtH CpG^E^ 1 -^ «fc 0 

lps) fc«r*f6«aiifijc«*yoy^r*a^«fc*tK#sn»*. 
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(34) f*3E¥ 10-506265 

LTgS*SMr£*&«U l»ikb£fcte&# W#3^cov>T, «*WfcttWt5 

ii\ ^bT£ft£©g£fc*5fii!rfc43ttS&§©&li (breakdown) 

0#<DDNA/^jil4>pWWb (hypomethy I ated) U ^ 
^^;WbCpG^^W^JaDNA*rC#:^SHDNA{C^$it, fbt, rxtfl — 1° 
7. -JVvTJZsif (epitope spreading)j ti»§ns^ot7^bT«J: D Jkfg 

, JrCDNAfct#:^^^>$i±^-t^^$nT^^>„ 

M<D7>^1z>X%bmzm&f2i<. CREB/ATF£<7^<Z>ffl5f£ffl&cSo^T, MSra 

trt-Thy-1. 2*3i^*t^*fflV5TTHB!!a^4S[Jflib, lympholyte M(Cedarlane Lab 
oratories, Hornby, Ontario, Canada) T^O^bfc, 6 ~12jSi&T-4#^©^ 

$ & v^dba/2 s & *? x (T-f * v ^mmmmMwccm w $ n& 
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Ac ( TB«J ) . BfflUBtt. 1 %*^©CD4 + ^fe«CD8 + m^^T•V^Co 10 
%FBS(65T:T"30;frP^^££i±fcK BOfiUtDZ-^M^h^ lOOU/m 

|©^-~>U>> 100Mg/ml©X hl/yb^-T *3J;^2mM(DL-^;V^^-b 
£"a-tf100£il RPMl4 J C98x104<Z)Bii$lj&£:, 96^x;K^^-f ^ D^-f ^ — :/b— 
h^3]gT^SEbfe 0 20mM»ODN£, 37M2OIH|^0m*ll]§^^fln?b 1 nC\ 

hbfco 20/zM©0DNttt)^I$Bl^^#:^48Bt^^«bfc^ ELISAX^y h 
77t^^ffl^TlgMB«$|[x.fco =r—2 m 1 tCf^T^) tt, ODN&b 

bfcMte687cpm£^-;L^\ 20Mg/ml^)LPS(S51MTr^^^i^» 
KiD&^bfc) tifctcig«bfcMtt99, 699cpmS:^^rco 3H^5> ? >^0^ 

^>##mWia«^(/^< e>^bfc (Matson, S&cfctM. M.Krieg(1992), rn>hn 
-;i/^U ^^^U^-^Hti^>3H-5 : -^^>^<9^co^S^fl]MJ , Ant i sen 
se Research and Development 2:325) » 
MJM##T<7)fc£>^ 2X10 6 (DBM^, 2ml<D|&f$i$*igi&¥$r?;* 

48Btf B 1^*bfeo Darzynkiewicz, Z. 6, Proc. Natl. Acad. Sci. USA 78: 

2881 (1981) \zmm<D^ £bx> mmmm^^n^rz a 

ij >/\^ttajfiL^ (cll) mmfflmtfmtkmmBMffc-c&z>mM) mmfr^mmtfa. 
mmmm (pbmo ^nfco ±iB©j:-5^bT, »£48i»fp B iig*u hu^^A^t 

^ S z? >T 4 PtRSI/W;* b fco 
^lffi#H2 : BMa^^lgM^^tc^T^ODNco^)^: 

iTfc^bfcT^^oa^HlS*©^— MmmmWi%:, Leibson£><D;^£ (J. Ex 
p. Med. 154:1681 (1981)) \z «fc 0 fii-ThyK 3n-CD4, *3i^tri-CD8^:e>^(3ffi^ 
TMSbfco flv±B»K, 02%©TiiiA) DeFrancoe>c7)^Jil (J. Exp. 
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Med. 155:1523 (1982)) fccfc D#McPercol l£JIBCO63~70%A*> Hd^*«l/ 
fc 0 JhE©J:3K:LT, cne^30^M ODN^fc«20^g/ml LPS4>T48P#F^^* 
Ufco ELIX^y bTy±-i (Kl inman, D. M. J. Immunol. 144:506(1990)) 

fc: I gM * £ B mm co ffc « n (DWj&vlkkx $> 

MT'6^H>^^-hbfc. -5-n^**^bfclg(>99% IgM) 
*X77^- iiHsitn; I g (Southern Biotechnology Associated, Birmingham, AL 

#«ET"C^14Wfittie*^T5BC IP (Sigma Chemical Co., St. Louis, MO) 

20~40©X#^ K/^xM^C^IMIR 

-f Ufci^^>. CpG-ODM£^T£tf^CDP#&iian£*bfco 
HMffJ 3 : «B hIDNA^ <fc £ B M« 

DBA/2 Blfflfl&£, DNA&UT\ $>Z>W3.. 50/z g/ml co (a) Mi crococcus lysodeik 
ticus ; (b)NZB/N^XH$HI ; fcJ^NFS/N^XHtBl^V ADNAt^1c48Bt^i§ 

2gflODNA&m&* 37 < CT30^KIDNAselt?M'ffcb> OTS^WciftDAfc 

0 ELISAXtfy MTy-fc-f £JB^*£, E coli DNAfcSfc, 48Pf HflSTIgM^B 

DBA/2 BSHBIS^. ^«Ut, 50^ g/ml C9l_PS£fcte20/zMCDODN 

1 ; 1a ; 4 ; £fcfc*4a££*>fc:i&*bfc. 3fflt§£^*U flT4, 8, 24*5 «fct* 

AmjBL&tzmftisfc. mwmi tmm\zvT, bxsbm^n 5. 10, 20, 40£fc 

H80/zMCO0DN 1 ; 1a ; 4 ; £fc«4a&5V>«LPS£#lc:#tlU;fc:o Z.Q>mWl\Z&\t* 
X. 0DN£^£&V^x;W£3833cpm£*rbTV>fco &m%fc : £ / J>fc.< £. *> 3 @ff V> 

HlfcflH : ^-^^^^^-(N^^'lt^M-r^ODNCO^ 

10X106 CO C57BL/6B#SSM^, 2mlcoRPMI (HS£M 1 KSEifcCJ: 5 \zM% Lfc) 
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40mMcDCpG£7c«#CpG 0DN©#ffiT^7c«##ST-e48B#^^«U7c o 

M$ 51 CrtklHTy^-i \z£>tf%X--7^2$— «tUTffl^fc (Ballas, Z. K. £ ( 
1993) J. Immunol. 150:17) » 0. 2ml ^VJ^-f 2 p^-f ^-^1/- h^cDKH ©5 

n - h £ SStWfg l~ o v> T # h b fee X7x^7 ^ co #ffiTT:^ahl £ nfc 

Hi^iJ 5 : CpGfrX^D^X— hODNK:oV>T(ZM >fcf^~?(7>5ffgg 
T^X^tfaU, 0. 25mlcoMBPBS^7c«PBS^^bfe^$ti7c*X*n^^- 
X-hODN^IP-tra#tb7Co 24PfHm B^mm^EIiRb, rft^U ^UT, B 
McD^r-hCD7cJ6c7)7T-r 3I'J HJ >f££-6B2£r, t:^-^>^in:Ly-6A/E^ 
fctetfElaMPharmingen, San Diego, CA) £ 7c tefciB I a-1 (Hardy, R. R. J. Exp. 
Med. 159:1169(1984)) it^bttffl^t, 7 D— tM h ^ h U -<DK.#>\zm 

n>hn-;i/0DN 1a, £7cteCpG 0DN Idfe ^^DdcoiB^J^WT^^X^o^ 

WEHI-231^(5x10"/^7x;W LPS&£ > b d-;M)DN 1a£7c«CpG 

ODN 1d&£tf3DdcD#ftT£fc^N?ftT. 37^-? lBf F^HU &^X\ irClgM 
(1 /x/ml) £in^fc 0 3fflj&££e>^20fi#rai&*U ^V^-t?2 /zCi/^x;i/CD3H^5 
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IgMO^OlCd: 0 90. 4X103 £#^feo Si £^t**X*^XX7^M)DNte, 0DN# 

DBA/2Htt'l4^X (2^r^^) 500;ugCDCpG£;^te=i > b n-;i^X*ni5P3- 
^X^Pt^CM^TP^fco IL-6£EI isaf;:J;0$J>£U ^bTIL-6i^£ 

##rr&<^ CH12. LX BM**©^:«a{±l^«, 2-^<7)ilMA>H?:^bfc 
„ CRE^(DCREB/ATF^>A o ^®C0^tt, ^$nfe»(Z)zi-;i/ FCRE43 1 *M 
CpG 0DNt;i<£DM"&2nfc/^\ #CpG ODNt^oTte^^nftfrofco 
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(39) 

mm 



10-506265 



(1) -jRtiNR: 

(i) mmA: T—v-- xa. ^y-^, x.a. tm-. 

(iO %§B<D&ft: %MVffl* ') ? K 
(iii) Eyil«fc: 27 

(iv> attorn: 

(A) 7t7 T> F 3^7^-;H' 

(B) 60 h> xMJ-h, X^C-h 510 

(C) rfi : ^X h > 

(D) W: k y V 

(E) s: y -h-kzm 

(F) IME#-5§-: 02109-1875 

(v) ^ye^-jr-mx-mLm*: 

(A) fcgfrM: Floppy disk 

(B) a^tfa.-*-: IBtt PC Sl^ffl 

(C) OS: PC-DOS/MS-DOS 

(D) 77h')x7: ASCII text 

(vi) St©Uif-^: 

(A) US 

(B) ftl^B : 

(o am-. 

(viii) ^aA/*^mtffg: 

(A) T—/)V K. <X -T-. 

(B) 35, 430 

(C) HR&/ia*#-3-: U1Z-013CP 
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(40) 

(ix) mmm^mu: 

(A) fcft: (617)227-7400 

(B) fl/777^X: (617)227-5941 

(2) E*9£*f-l©fi?«: 

(i) : 

(A) S3 : 20 l&mtt 

(B) ffl : mm 

(C) ttOtt : — 

(D) btfnv*- : Kgtf* 

(ii) mwmm. ma 

(xi) SB?U : 

GGGGTCAACG TTCAGGGGGG 

(2) @£?IJ#^-2©if|g: 
(i) Se^'JcD^fe : 

(A) S3 : 15 

(B) M : 4£S£ 

(C) gt®!& : 

(D) h#ni?- : £tttt 

(ii) g££IJ©«S : DNA 
(xi) BB^tJ : K?aj»^Z": 

GCTAGACGTT AGCGT 

(2) Bfi#lW3©1f $B: 
(i) ffi8l©#fe : 
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20 



15 
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10-506265 



ca> g£ : 15 mmn 
(B) m : mtt 

cc) m<zm : 

cd) hd?av?- : e&r 
(ii) mm<Dmm dna 

Cxi) e#] : mmm^z: 

GCTAGATGTT AGCGT 15 

(2) BWM4©«*: 
(i) |£^J©#fe : 

(A) : 15 i&X*f 

(B) s : mm 

(C) mOtSC : 

CD) h^Ov»- : ffiiftt^ 
(ii) £ft](D&g| : DNA 

(ix) mmvftwi : 

CA) : misc_feature 

(B) : 7 

(D) fl&cDtt a : raws,* h >&m-ri 

(xi) : 

GCTAGANGTT AGCGT 15 

(2) mm^somn: 

Ci) @£^J©#fe : 

(A) g$ : 15 

(B) S : 
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(D) htfo>>- : jtgtffc 
(ii) E?U©aS : DNA 
(ix) Eai£D#» : 

CA) #»^-TE-^ : raisc_feature 
. (B) #*Ef&© : 13 

CD) ttOffifR : TNIi5 / *\fc*> h > ^£ 
Cxo ea^u : Efl|«^5: 

GCTAGACGTT AGNGT 

C2) E*lJ##6©WIB: 
Ci) g£?>J©#fe : 

CA) J|§ : 15 ££*t 

CB) m : 

CO 3&©gc : — #81 

cd) h^D>?- : mmvt 

(ii) ie?IJ©?iS : DNA 
Cxi) mm : K?U#^6: 

GCATGACGTT GAGCT 

C2) BBHI*#7©1ff«: 
Ci) @e^IJ©#fe : 

CA) ■ 20 tt£*t 
(B) 1? : 

CO gH©£fe : -*tt 
CD) h#D>?- : jfigtf* 
Cii) Sfi^JO®^ : DNA 
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10-506265 



Cxi) sa^ij : m&mm: 

ATGGAAGGTC CAGCGTTCTC 20 

(2) mm^omn-- 

(i) E?U©#fe : 

(a) fis : 20 mmi 
(B) m : mm 
(o m®wi — #«t 
(D) h^D>»- : mm\k 

Cii) E?!l©aBB : DNA 
Cxi) E5U : B£?U#-^8: 

ATCGACTCTC GAGCGTTCTC 20 

C2) m>mm®tm: 

Ci) S£?iJ©#-fe : 

CA) g£ : 20 SaSSt 

CB) M : 

co m<D$t ■. -*m 
cd) h^n -^- : m.m*k 

Cii) g££IJ©®^ : MA 

cix) mmo<&®. : 

CA) mUk^m.iTWM : iuisc_feature 
(B) #&f£g : 3 

CD) Wmm. : TK(i5 / f-^'> K > >£^"T J 
Cix) @2#J©#t£ : 

CA) #^C^a-ri£-^ : misc_feature 

CB) Steffi : 10 
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(44) 10-506265 

(D) ffe©(im : rw±5 J ^;u-> h > J 

(ix) I£?iJ©#m : 

(A) #^^a-rie-^ : misc_feature 

(B) fttEtiLW: : 14 

(D) i&©ti*iR : rutts * f-^uv h > >^m-r J 
(xi) : mmm-. 

ATNGACTCTN GAGNGTTCTC 20 

(2) g&£iJ#^§-lO©1#?g: 
Ci) gaj*J©#fe : 

(A) : 20 

(B) : &Wt 

(C) $£©gt : — *•! 

(D) h^a-^- : jgJBtt 
(ii) @£^IJCD«^ : DNA 

(ix) r?u©#!k : 

(A) #m^-r!B-5§- : misc_feature 

(B) : 3 

(D) itizvmm ■■ rN(±5 / ^;u-> h -> >£«j 

(xi) ge^ij : EaiMlO: 
ATNGACTCTC GAGCGTTCTC 20 
(2) K5«#-^ll©1f»: 

(i) : 

(A) S$ : 20 

(B) a : mm 

(O m©^t : 
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(D) hd?n-^- : mm*. 
(ii) mnvmm dna 
cix) mwDftm : 

(A) mWL^mts^ : raisc_feature 

(B) : 18 

(D) fa<Dmn ■■ TNii5 J^JV-s h ->>^-TJ 

Cxi) mm : mnmmi: 

ATCGACTCTC GAGCGTTNTC 20 

(2) @2?lJ#-5§-12©if?&: 

(i) ge?IJ©#fe : 

(A) J|$ : 20 t&g** 

(B) M : «R 

CO mo>m. •. 

(ii) @e?lJ©S^ : DM 
(xi) @^!J : @2^J##12: 

ATGGAAGGTC CAACGTTCTC 20 

(2) m&mm3<Dft%L: 

Ci) S£^iJ©#fe : 

(A) 5$ : 20 J£3£2t 

(E) 9 : fggfc 

(C) HOgC : 

(D) htfu'J- : ifigtf* 

(ii) m^iomm ■. dna 

(xi) @2?IJ : E£IJ#-ifL3: 
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GAGAACGCTG GACCTTCCAT 

(2) mmmACD^n-. 

(i) IS#J©#fe : 

(a) 5$ •. 20 mmt 
(B) a : mm 
co mom. : 

(D) KHav?- : 
(ii) ffi^J©?!^ : MA 

(xi) ge^ij : mmmt: 

GAGAACGCTC GACCTTCCAT 

(2) ffi#IS-^15©««: 
(i) K?»J©#fe : 

(A) fiS : 20 

(B) m : *£S£ 

(C) M©gt : — 

(D) h#ni?- : MR 
(li) ga^lJOffi^ : DNA 

(xi) mm : E^J*^-15; 

GAGAACGCTC GACCTTCGAT 

(2) BE5US-^16(Dlf «: 
(i) ffi8l«D#fe : 

(A) g£ : 20 mm** 

(B) M : MS£ 
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CO mom : 

(D) htfuV- : tift 
(ii) W&\<DWM : DNA 

(xi) g£?u : wsmmt: 

GAGCAAGCTG GACCTTCCAT 

(2) K#l*W©t1tlft: 

(i) l£^i©#fe : 

(A) 5$ : 20 

(B) ss : mm 

(C) SH©& : — *SS 

(D) htfni*- : 

(ii) mmomm ■. dna 

(ix) @B?lJ<D#i5: : 

(A) %m&&t&& : misc_feature 

(B) : 6 

CD) fl&Otffg : rN(±5 ^ h > 

(xi) e*i : mmmi: 

GAGAANGCTG GACCTTCCAT 

(2) mmmsomw.: 

(i) @g?lj©#-fe : 

(A) g£ : 20 

(B) s : mm. 

(C) glOffc : 

(D) htfai*- : fi&R 

(ii) R?fl©«S : DNA 



(48) 10-506265 

(ix) g£?ij©#®: : 

(A) #|g[£^1-lE-§- : misc_feature 

(B) : 14 

(D) flfecDtt m. • rNi±5 y h y^^-r j 

(xi) ffi^J : K?IJ##18: 
GAGAACGCTG GACNTTCCAT 20 

(2) mfmmwmm: 

(i) @£^J©#fe : 

(A) g<* : 20 

(B) 9 : MS£ 

(o : 

CD) h^n-y- : E«t« 

cii) mnomm ma 

(xi) g£?ij : @e^J#^-19: 
GAGAACGATG GACCTTCCAT 20 

(2) ffi*IJ*#20©ttf$B: 
(i) g^J©#fe : 

(A) S3 : 20 Btifctt 

(B) 3? : 

(o : -*m 

(D) h^ov?- : L&Utt 

(ii) mmomm ■. dna 

(xi) mm : S^J##20: 
GAGAACGCTC CAGCACTGAT 20 
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(2) mm^2wmm 

(i) !2?>J©#-& : 

(A) s$ : 20 mmn 

(B) 32 : t£g£ 

(C) : 

(D) h^o-?- : jg&ft 
(ii) £?(j£Dft£ : DM 

Cxi) mm : se?ijs-^2i: 

TCCATGTCGG TCCTGATGCT 

C2) §£^#-^22©^^: 
(i) K?lJ©#fe : 

(A) g§ : 20 

(B) M : ^® 

(C) ^©tfc : — 

(D) h^a>j- : mmvi 

(ii) Sa^IJ©a^ : DNA 

Cxi) mm : mmm2: 

TCCATGCTGG TCCTGATGCT 

(2) &?<J1i-S§-23©1f$g: 
(i) g£?lj©#-fe : 

(A) S3 : 20 

(B) M : 

(C) m<DWL : 

(D) ^n->: mmik 
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20 



20 
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(ii) £8I<D&£ : DNA 
(ix) E?iJ©#gic : 

(A) tim&Bimft : misc_feature 

(B) : 8 

(D) mom n rnws / v •> >^a-rj 

Cxi) BB^U : 09m:. 

TCCATGTNGG TCCTGATGCT 20 

(2) Se?lJS-^24©1f^: 
(i) g^J£>#fe : 

(A) S£ : 20 

(B) m ■. mm 
cc) mom. : 

(D) ht°n^-: W.mXk 
(ii) ge^lj©^ : DNA 

(ix> mmo&m 

(A) ^p^fc^^^IS-^- : miscjfeature 

(B) #^£ft« : 12 

(D) {feoff « : rNi*5 / f-/U-> h >^a-T J 
(xi) ffifll : ld^lJ#-i-24: 

TCCATGTCGG TNCTGATGCT 20 

(2) Ea)#^25©1tfR: 
Ci) I£?lJ©#fe : 

(A) : 20 

(B) M : 

(o mom -« 
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(D) h^oi?- : W.m#l 

(ii) mmcomm dna 
Cxi) ffi^ij : mmms: 

TCCATGACGT TCCTGATGCT 

(2) g£?U§^26©1#&: 
Ci) S£^lJ©#fe : 

(A) g£ : 20 i£^2t 

(B) m : MSI 

(C) m<DWL : 

(D) h^n^- : W.m$k 
(ii) Sfi^lJCD?!® : DNA 

(xi) Bfi^IJ : SE^J^26: 

TCCATGTCGG TCCTGCTGAT 

(2) @d^#27(Dt*fg: 
(i) S£^J©#fe : 

(A) g$ : 20 TO 

(b) m : &m 

(C) MOgt : 

(D) h^Pv*- : 

(ii) m^iomm dna 
(xi) mm : mm^i'- 

GGGGTCAAGT CTGAGGGGGG 
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20 



20 
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